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FAILURE MORES EFFECTS ANALYSIS (FMEA) - CIL HARDWARE
NUMEBER: 06-3A-D614 -X

SUBSYSTEM NAME: ACTIVE THERMAL CONTRUL

REVIGICN: © Q204758
PART DATA
FART NAME PART NUMEBER
VENDOR NAME VENDOR NUMBER
T WATER SPRAY BOILER
LRU ' DISCOMMECT, HITROGEN WENT WMEZ7E-0032-0015

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
DHSCONMECT. NMITROGEN VENT

QUANTITY QF LIKE ITEMS: 3
ONE EACH BOILER ASSEMBLY

FUNCTION:

PROVIDES CAPABILITY TO VENT GN2 SIDE OF WATER TANK CURING WATER TANK
FILLING OPERATIONS. A CAP. WHICH PROVIDES A DUAL SEAL, IS INSTALLED DURING
WSE OPERATION.
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FAILURE MODES EFFECTS ANALYSIS FMEA — CIL FAILURE MODE
NUMBER: 05-3A-0614-03

REVISION#: = DEf25/08
SUBSYSTEM NAME: ATCS - WATER SPRAY BOILER
LEV: DISCONNECT, NITROGEN VENT CRITICALITY OF THIS
ITEM RAME: DISCONHECT, NITROGEN VENT FAILURE MODE:; 1R3

FAILURE MODE:
LEAKAGE, EXTERNAL TO CAF

MISSION FHASE: LO LIFT-OFF
DO DE-ORBIT

VEHICLE/PAYLOADKIT EFFECTIVITY: 102 COLUMEBLA
103 DISCOVERY
104 ATLANTIS
105 ENDEAVOUR

CALSE:
CORROZION, VIBRATION, MECHANICAL SHOCE, COMTAMIMATION, DAMAGED SEAL

CRITICALITY 171 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEM A) FAIL
B) N/A
C) PASS

PASS/FAIL RATIONALE:

A)

"A" SCREEHN 15 FAILED SINCE CAP SEALING INTEGRITY 1S NON-VERIFIABLE DUE TO THE
DISCONNECT S POPPET SEAL MASKING CAP FAILURE.

E}
“B" SCREEN IS “N/A" SINCE ITEM IS STANDRY REDUNDANT

C}

- FAILURE EFFECTS -

{A) SUBSYSTEM:
NO EFFECT - ISCONNECT POFPET PREVENTS EXTERNAL LEAKAGE OF GNZ.
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FAILURE MODES EFFEGTS ANALYSIS (FMEA) -- CIL FAILURE MODE
NUMBER: 06-3A-0614- 02

{B) INTERFACING SUBSYSTEM{S):

FIRST FAILURE. NQ EFFECT. SECOND FAILURE: (FAILURE OF POPPET): POSSIBLE LOSS
OR LIMITED RUN TIME OF QNE &4PU/HYD SYSTEM. LIMITED RUN TIME MAY NOT ALLOW
APUMHYD SYSTEM TO SUPPORT ENTIRE POWERED FLIGHT OR ENTRY PHASE, LOS3 OF
HYDRAULIC CAPABILITY TO THROTTLE ONE MAIN ENGINE, LOSS OF HYDRAULIC LANDING
GEAR DEPLOY AND NOSEWHEEL STEERING IF SYSTEM ONE IS LOST, AND LOSS OF ONE
OF THREE ET UMBILIGAL RETRACT ACTUATORS FOR EACH UMEBILICAL PLATE. LOSS OF
RECUNDANT HYDRAULIC POWER SYSTEM FOR FOUR TVC ACTUATORS. LOSS OF ONE
QF THREE HYDRAULIC POWER SYSTEMS TO FLIGHT CONTROL SURFACES AND BRAKES.

{C) MISSICN:
MO EFFECT

(D) CREW, VEHICLE, AND ELEMENT(3):
NO EFFECT

{E) FUNCTIONAL CRITICALITY EFFECTS:

FUNCTIONAL CRITICALITY EFFECTS-POSSIBLE L055 OF CREWWEHICLE WITH THREE
FAILURES: THIS FAILURE, LEAKAGE PAST ASSOCIATED DISCONMECT POPPET SEAL AND
LOSS OF SECOND APUAHYD SYSTEM.

-DISPOSITION RATIONALE-

() DESIGN:

DISGONNECT IS 17-7 PH STAINLESS STEEL WITH KYNAR SEALS. CAP IS 17-7 PH
STAINLESS STEEL WITH A PRIMARY KYNAR SEAL AND A SEGONDARY TEFLON SEAL THE
PRIMARY KYNAR SEAL IS ATTACHED TO THE HOUSING. THE CAP IS INSTALLED BEFORE
£ LIGHT AND PROVIDES A SECONDARY SEAL TO DISCONNECT POPPET. POFPET IS
SPRING LOADER CLOSED AND SYSTEM PRESSURE AIDS IN MAINTAINING IT CLOSED.

{B) TEST:
QUALIFICATION:
= SAND AND DUST - MALE COUPLING WITH CAP INSTALLED SHALL WITHSTAND A
SAND/DUST ENVIRONMENT EQUIVALENT TO 140 MESH SILICA FLOUR WITH PARTICLE
VELOGITY UP TO 500 FEET PER MINUTE AND A PARTICLE DENSITY OF 0.2 GRAM PER
GUBIC FOOT. PASS/FAIL CRITERIA. SHALL PASS SUBSEQUENT PERFORMANCE
RECORD TEST AND CGAPPLUG PROOF/PERFORMANCE TEST. .
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FAILURE MODES EFFECTS ANALYSIS {FMEA) -- CIL FAILURE MODE

NUMBER: 0&6-3A-DG14-03

SALT AND FOG - MALE COUPLING WITH CAP INSTALLED SHALL WITHSTAND 30 DAYS
OF REQUIRED SALT/FOG ENVIRONMENT. FASS/FAIL CRITERIA SHALL PASS
SUBSEQLUENT PERFORMANCE RECORD TEST AND CAPPLUG PROOF/PERFORMANCE
TEST.

BEMCH SHOCK TEST - DROP MALE COUPLING HALF WITH CAF INSTALLED 4 TIMES ON
EACH END FOUR INGHES FROM BENGH TOP PER MIL-STD-210, METHOD 216.1,
PRCCEDURE V. PASS/FAIL CRITERIA. SHALL PASS SUBSEQUENT PERFCRMANCE
RECQRD TEST AND CAF/PLUG PROOF/PERFORMANCE TEST.

BASIC DESIGN SHOCK TEST - MALE COUPLING HALF WITH CAP INSTALLED, TESTELD
AT 20 G PEAK FOR 11 MS DURATION PER MIL-8TD-810, METHOQD 5161, PROCEDURE L
PASSFAIL CRITERWA: SHALL PASS SUBSEQUENT PERFORMAMNCE RECQORD TEST AND
CAP/PLUG PROOF/PERFORMANCE TEST.

LANDING SHOCK TEST - MALE COUPLING HALF WAITH GAP INSTALLED SHALL
WITHSTAND SPECIFIED LANDING SHOCK PEAKS FOR REQUIRED DURATIONS.
PASS/FAIL CRITERIA: SHALL PASS SUBSEQUENT PERFORMANCE RECORD TEST AND
CAPIFLUG PROCGE/PERFORMANGE TEST.

BURST TESTS - COUPLING ASSEMBLY SHALL WITHSTAND 10,000 FSIG. (SIMILAR
COMPONENT WAS ACTUALLY TESTED TO 16,550 PSIG DURING CERTIFICATION FOR
AFJLLO USE ANALYSIS OF THE ORBITER COUPLING INDICATES BURST WiLL CCCUR
AT AFPROXIMATELY 13,000 FSIGE.)

PERFORMANCE RECORD TESTS INCLUDES: PROOF PRESSURE TEST, FUNCTIONAL
TEST, LEAKAGE TEST AND CLEANLINESS TEST.

WSE ASSEMBLY QUALIFIGATION - INGLUDES RANDCOM WIBRATION, SHOCK TEST, AND
PEZRFORMANCE RECORD TEST (|NGLUDING GNZ GIRCUIT LOW PRESSURE PROGOF
AND LEAK TESTS, AND DESIGN POINT CHECK).

ALCCEFTANCE

EXAMINATION OF PRODUCT VERIFICATION OF WORKMANSHIP, FINISH. DIMENSIONS,
CONSTRUCTION, CLEANLINESS, IDENTIFICATION, TRACEABILITY LEVEL AND
PROCESSES PER DRAVWINGS AMD MCZ7e-0032 (WATER BOILER GN2Z VENT QUICK
DISCONMECT FROCUREMENT SFEC)

(10 PROOQF TEST - TESTED AT 5400 PSIG FOR 5 MINUTES MINIMUM IN EACH OF THE

FOLLOWING CONFIGURATIONS: MALE GOUPLING HALF ALONE, FEMALE COUPLING

HALF ALONE, MALE AND FEMALE COUPLED, AND PRESSURE CAP ALONE. PASS/FAIL
CRITERIA: NO EVIDENCE OF PERMANENT DEFORMATION.

CLEAMLINESS - LEVEL 200 PER. MAO110-301.

PERFORMANCE RECORD TESTS INCLUDES: PROOF PRESSURE TEST, FUNCTIONAL
TEST, LEAKAGE TEST AND CLEANLINESS TEST.

WSB ASSEMBLY ATF - INCLUDES LOW SI10DE GNZ PROCF AND LEAK TESTS AND
DESIGM POINT TEST.
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — ClL FAILURE MODE
NUMBER: 06-3A-0614- 03

GROUND TURNARQUND TEST
«  ANY TURNARQUND CHECKOUT TESTING 13 ACCOMPLISHED IN ACCCORDANCE WITH
OMRESD.

{C) INSPECTION:

RECEIVING INSPECTION

RAW MATERIALS ARE SENT TO A TEST LAE FOR MATERIAL AND CHEMICAL ANALYSIS
AND CERTIFICATION, SHOP TRAVELER INSPECTICH 1S PERFORMED FOR CORRECT RAW
MATERIAL PRICOR TG MACHINING.

CONTAMINATION CONTROL
INSPECTION VERITIES CONTAMINATION CONTROL ON SHOP TRAVELERS. CLEANLINESS
TQ LEVEL 10G I3 VERIFIED BY INSFECTION,

ASSEMBLY/INSTALLATION [N-

MANUFACTURING PROCESSES, INSTALIATION AND ASSEMBLY OPERATIONS ARE
VERIFIED 8Y INSPECTION.  IN-PROCESS INSPECTION IN REQUIRED FOR SEALING
SURFAGE AND CRITICAL DIMENSIONS. FLUID CONNECTION TORGUE REQUIREMENTS
ARE VERIFIED FOR PHYSICAL AND SEALING DAaMAGE.

CRITICAL PROCESEES
ELECTRON BEAM WELDING {3 PERFORMED BY OUTSIDE VENDOR AND CERTIFICATION 1S
VERIFIED BY INSPECTION. HEAT TREATWMEMNT IS VERIFIED BY INSPECTICN.

TESTING
LEAKAGE |3 VERIFIED BY PROCF PRESEURE AND HELIUM LEAK TESTS.

HANDLINGPACKASING
PACKAGING FOR SHIPMENT IS VERIFIED BY INSPECTION,

(D) FAILURE HISTORY:

CLUREENT BATA ON TEET FAILURES, FLIGHT FAILURES, UNEXFLAINED ANOMALIES, AND
OTHER FAILURES EXFERIEMCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND IN THE PRACA DATA BASE. THE FAILURE HISTORY DATA PROVIDED BELCWY |5 NO
LONGER. BEING KEPT LP-TO-DATE.

{(SHUTTLE INFLIGHT DATA AND ANOMALY LIST, STS 514 #5) (0v103, 1984} W5B NO. 1 GN2
REGULATOR OUTLET PRESSURE DROPPED. THE PRESSURE DROPPED ABOUT 3 PSiA
AND CONTINUED TO DELAY. THERE WAS NO MISSION IMPACT. FOUND A GALLED QD
{DUE TO IMPROFPERLY FOLLOWED PROCEDURES), IT WAS REMOVED AND REPLACED.

(E) OPERATIONAL USE:
NOME
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FAILUREE MODES EFFECTS ANALYS]S {FMEA) — CIL. FAILURE MODE
NUMBER: 0&-3A-0G14-03

- APPROVALS -

EDITORIALLY APRROVED ' BNA - 3 K emurn E-L3AF
TECHNICAL ARPROVAL “VIA APPROVAL FORM  : 95.CIL-008_06-3A
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